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(57) Abstract: A method of increasing 
the apparent density and shape quality 
of the granulated material manufactured 
by compressingly forming waste plastics 
for recycling as chemical materials, and 
a method of economically thermally 
decomposing the waste granulated plastics, 
comprising the steps of shredding the waste 
plastics containing film-shaped plastics of 
15 wt% or more by a shredding machine 
(!) to manufacture the plastic pieces of a 
size suitable for a compressingly forming 
. , ... treatment, manufacturing cylindrical 

granulated material by a compressive forming machine (4) having a through-hole die of 5 to 80 mm in diameter, and thermally 
decomposing the waste granulated plastics for recycling into chemical materials or thermally decomposing the granulated material 
in a coke furnace or a blast furnace for recycling. 




V 



v 



wo 03/026862 Ai jll81BII!llllllllBlllIl,lllMiBlllll 



(57) g$tj: 

-f~ ; 5;fr?££:^#1-5'£><75X*£>9, 7^;Ut/7Xf 15Ki 
& 5 ~80inmOii:^<D JTii^:S!-Sr^ri-S jEffi^;j|£^« 4 X*, Ri^^O 

m tt, ik&mmmiz v *;u-tz 0 2 **f*5 

DOCID: <WO 03026862A1_L> 



WO 03/026862 



PCT/JP02/02795 



w m m 

i£ w % w 

fffti ■ 

* ^^tt^»^ttfc^i^TVN5 £ £ ^ss. 

3l^*agJb<Z>lt9JBtfS:*£ o£»9, U <Dmm~79 **f- y t & 

iitsf^Ht, «s«aS)is±#»)tft, JH'ijp^ftiJts^ 
ffljaj^fc, 7° ^ ^ ^ 5/ ^ « e ^ b ^ ^ , ±ai*s@^u?fevNf!g 

1 

BNSDOCID: <WO 03026862A1_I_> 



WO 03/026862 



PCT/JP02/02795 



h (D \? ^zmmmw-iz-rz h 5 0 t-it* it^v y-j? ^ 

t;^*l:#5^^»fe,. if5 r B£ A/ T- ttl5ni t IT 
. tc is <d x s o 

^ ^ ^ ^ ^ & ^ ^ jsc^ tut, y > -r ^ As-r & tc *e> »c « . 

VkbVXfc^ MJti-£. #M¥8 -99318 ■&£tm\zm&£tlT^Z> £ 
b fc, ^^^^ ;* ^ «/ ^ arSSffl ii iE & i?- It, £ *l 

4&£ffc-f-) «r®at-t-S t *s— jjgfcfT^ttT VN§ 0 ^ 7 * ^ y * * 

littt, jf&^fc-r 5S#T-ete, ^ i o 3t ^ }c # He ?i ^ 1 ^ ^ g t- 
<d ]) f--r * 7^-e H^r^ * ^ ^ ^ ^ £ ^ 

2 

5DOCID: <WO_^___03026862A 1 _l_> 



WO 03/026862 



PCT/JP02/02795 



^ ©EE$i/&^;£r?£ t Ittt, ^^^^ y ^ <^tt*7K# £ ^Ift 
& o fc 0 

3 

BNSDOCID: <WO 03026862A1_I_> 



WO 03/026862 PCT/JP02/02795 

^3fe#-e&o 7c t> UT, ^^ n °p«^^< ft «9 % .JlHlCjBHtSRIli 

i»t 5 R<o a* p f r x s + # * je* ^ *t £ & vn % & o r> 

. ^©i?tv ^i/y^f 7^t#it^, mmftWKDUm'x y> t> 

4 



.03026882A1_I_> 



WO 03/026862 



PCT/JP02/02795 



#.tfS0. 15mm^T<^7 ^ * ^ y ? <£>70®S% £*_L , © 

^ o 

(2) MIB^^T 9 ^ * f- y ? J¥^^o. 15mm£AT<£> 7 -< 

fB^ii^M^jf uii^T* ioo~i4o °c <Dummmx«j%m't-z r ^ & 

(3) mmmmy^x^yfcD— u < i*<£gis^ nt^/^ e> hjir 

t~tz> (i) ~ (3) <Dv^-f ttjs* i ^^mm<omm^ ? * ?■ y ? m. 
ts (i) ~ (3) vffitifr i ^fctt&vg&my? y f&ttfc 

(6) (1) ~ (3) (D^-ftifr 1 *K1Bfc©#ftT]R3i$;h,fcfli 

5 

3NSDOCID: <WO _03026862A1_L> 



WO 03/026862 



PCT/JP02/02795 



m& 5mm&T<D%ii&&%:^ftz>*mtm&v, * m mi m u m. % 1000 

( 7): fulEfS^^ * *)F&m^Tftfr1nZ> ^ t Srfrt its 

( 6 ) " m IB J(ft©-« 111^7 *^s? **fc#*fc*&©H&«-#:fr8:. 

(8) mmmmy^^^ y ^m^itm^^m^^^ER.^^, 8«» 

%£(TTfc5r i^#f itS (6) fc|3«tO«l*^'9^5F-y 

(9) (1) ~ (3) tf> VN-ftt^ 1 ^^fB*c0 2r£fe-CS!Jit * ftfc.sp 
5 ~ 8 mmT'h Z> 7 V ? mVtfcVH & , S£ tfc IB #5 

- h ojra^taja^flp uffiti^cit tr*t0t'fe5„ 
<b ^ <d % m n % m ^- x. 5 & m & -r m -e & 5 „ 

6 



WO 03/026862 



PCT/JP02/02795 



Z>glBte. Ml, ^ V-<T 2 , fig#%ffW^f 3. J£«5£ 

m^#$ $'^jt^*¥L-3AA/-e/£^i-5 0 01 m^-r^ 

7 

BNSDOCID: <WO 03026862A1 J_> 



WO 03/026862 



PCT/JP02/02795 



in 1 (Dmx-cDmm^j&i&m 4 -era, n^r^ 5/ ^ ^ 100-14 

0 °C U T , *5i^^9(c:iii-rtfc«J;D, IS Hi 7* 7 ^ ^ y ? & R 

o 

S^#i#5 0 r. (Dftf\z.-7 s A ^ -7 '7 x f - y 7 Wt „ «£ 

8 

SDOCID: <WO 03026862A1_L> 



WO 03/026862 



PCT/JP02/02795 



WlSrffl*«J:i:A s &, i££ ft J? 3^ <A 7* 7 * ^ y * Sr«E#-t-5 3»**s 

#3B 18 # b « , 7 ^ A ^ 7° 7 * ^ y * ©it IE * J* ¥ & PS 
bfc 0 JEE»Efc7g&#fc Lttt, ^^fflS 110°CT^ ^(Dm<D0kfrZ 

i?$sm&±& r> rev, a«frjfc**$i5ft*%*jeitfc»'a-w:a»rtjt 

S#0. 55kg/ y y h/V^_b t £ /jio TV^C„ * % ^ © 

>>, ^»r±U, 7 -< /^t/7^f y * 0>iB'g-Jfc*s#15Sr*%£UiT? 
fit, »-flsa(E*$ 5 %mT £<S< Sffft»*-C*>ofc 0 o*9, #3§BJ 

r. T? , -7 -f A 7° 7 * f- v 7 t fit \ ISmm&L T <0 - h 

i|£ © 7° 7 * ^ y 7 T? & 5 o * , m M t fit . /7^f y.^ 

lit ^'3mi»©®T'Iofci© 3 mi*I©|[Wll©f 

tfy^^l/>-fit 100'Ctir«t?*Cfl2 Lt, 

v^tA»&, 7"7*^ $/ ^«i«ft:*©A»«-*«4r.W.*s 

^p n p«£fo±$^S;fca6k::EM#7 e 7X7 % :y 7 trfe 5 0 

© X- & U ftj&M £ # 3 f£ fit % feSJt^-e^^/^A^^vj^^i/v 



WO 03/026862 



PCT/JP02/02795 



A&7$ v ui/<Dm&}&mx-ti:j8,teum& ioo~i4o -coisis^ 
^m&n. 120-140 °c <Dit%z&}mffi.x*Bz.mf&]&~rz ^ t v 

<D fc 'ft Kg 7" y X f- -y ? iZ. M t> 5 „ V 5 ?'<DWLMfe$kflr 

ft, t^tO/y^^y ^©t^Xi?fe5 0 ^#^^7°^^^^^ 
Ot^ ^i 5 , Ittft^O**** 3ftSJBE«f«:^^«4 ©5*: MUM© 0.5 
^^jhT^feS. yj ;WAt/7 ^^-y ^ tf* . 70JCft% £*_h, 
^^^^ft^Ctft^^^^jtt^o! 5 % JP^*S0. 15mm®© 

& 9 t> , b±#v^ t> © © tfc^tf s 30lC*% % 

10 

DOCID: <WO 03026862A1_I_> 



WO 03/026862 



PCT/JP02/02795 



[n] 5! ft <5 J: 5 (^#4 tt LI v\ -y 4 sis^ftzf? x f- v t <0'*4 

<£>*Hb*sri s Jb#"t-5o tfe^ot, JTaS^Si© 9 ii:@W:80«m^T , T? 
fe5r^Sfit?fe5. 

&i-5/h£v^4^MH©^MS!S;^j@#^^<ft5o tg* 

fcl, 5 ~10nnn@^tf>S $ O^IH^^ 7 * ft if © A 4& & 'P * * # 

r 65/Jn $ VN|l4&^£ESKfJ5R»«'4 ©JCa^S! 9 fcft* «9 , 
*t-5^H^ft5„ RoiT^M 9 ©BSCS#/Jn$ < ft 5 MofrT, Aft 

11 

3NSDOCID: <WO 03026862A1 J_> 



WO 03/026862 



PCT/JP02/02795 



£*T t ft 5 t mm<DM&&m M L*&«>, itt^5inm*it!5;5i:t 

its. mmnm-vtz. . ^^^^ftv^^-ib^ 

Jt-f- § ft if <E>fiJ,S as & 5 0 
ZftZiymt* ^i5#4t5^iT'M)S?t5^ iHit) , 

3f £ iv T , — ^ (£> — t& £ ft 5 e 

12 

JDOCID: <WO 03026862A1 J_> 



WO 03/026862 



PCT/JP02/02795 



o£!9, *5SWO^-'^t?Sl3t U 7l£& 4Mb 4&<£>Ji. 0.5 — 0. 

£^^f&{£®* fete. ^M(5¥^tg^ 5 mm^.T X h 5 

13 

INSDOCIO: <WO 03026862A1_I_> 



WO 03/026862 



PCT/JP02/02795 



TV^5 r. £ £ . ft ^^^0.3 —0.5 kg/ y y i: tev^r. £:> 

y ■frV tvftVNgmtfs^ft < ; 2M?tfSfl^3&;fc3&sa>5. 

»± % i: t 1> fcfc'mm^^M'JFfcmm-tz r t a* e> , seas 

m # fc < < s o 

14 

5DOCID: <WO 03026862A1 J_> 



WO 03/026862 



PCT/JP02/02795 



„ H! 1 fc^^tt-S^^^'^^^s/^ © ZE $f J$ ^ 1£ # }c jo T % 0 2 
^i&M 1 £ 2 1? ft , jy^-^o. 15mm^T© 7 ^ 71-^^7° 7 y ? 

(Ditm& 22SC* % „ 7 -r vi" a %t atf y ^ u 'i, & loflf * % o Jt s|s -e^ 

~ W*25mm©£ggT?fc ofc 0 ^©ft^ EHS^fl4 fc#y&$ft 

7"^ XT y ? <D 77 ft mWim<D 0. 5^ (10mm) £X±, d*o x 

^0. 15mm^ _b©f#© ^ 7 X ^ y ^ ©81% &KMW.&<D 1. 0{g (20 

mm) £A T T* h o fc 0 

ft 72kg/ y y K/V--e, lmSSTI$0»ft$# 2 

W Sr/B ^tcWlMfc *3V>T ft. JgHfc^ftV^ * 7t \ $& £ ft V<* ^ 7 

ttrnw lilt, mmm t mm^, ? a jv^^y? x^ y ? #22 

15 

_03026862A1_I_> 



WO 03/026862 PCT/JP02/02795 

a>mm** v — * <d mutt i2mm-x? bo-it. 20mm 

f-f X|4^t©tfe!)T^ofe 0 74 ;i/A^/7^f-y^ ©26% 
^Sit^© 0. 5fgFE*JL, d»o, m^fy xf-y ? <D99%tfKmM& 

o,- lm^TI§©»ft^ll.7%ffeofc 0 *3i§!3f§© 

"t~ V ^ t> © & o )fc „ 

tS^J 2 £ U T , 7 *i ;v J^tftzf 7 ^ y ? fit l2Mm% <D}tmT*V 

mm** ^oihb tt25MMt?abo.fc. ^ 4 

7 >f ^At^ s/ ^ ©73% *s'^ fflits-© 0.5ffiF£*J:, ^o, 

z^zfyx^y # ©78%^s^^|i:s© 1.0«F«T^*>'ofc 0 

-O^^^r^©^^y^^^5,^^ 110 °CT*jE$g^^ Ufc 0 ^© 

o % 1 m^TB#©»-fb*^i2.1%T$>ofc 0 £©fc|*T?fc. *mW<D 

t, t&m.'vm&M ufc i^igf hti^ a-**** 

16 

SDOCID: <WO 03026862A1_I_> 



WO 03/026862 



PCT/JP02/02795 



*b£ii2o°ct?, i7mm&fatfx\ nm&ftteofr 0 

m * HI t? # % ?|}g©f3: i: A/ £f<£§M s 3 — ^ ^ \z.*&m £ *IT 

^7t 0 ^ (D^Wz, 7 7 V ?m.ytikm<DJ£>gteL^ 99. 2%T*feofc 

- o 

©#:#-ef£^ufc 0 -f^^^-y ?%Lmtm<D 

#«fcT?wt % ^ 7 ;* ^#:f*ft4& ©;£«•«:, ^J80%-efe5„ 

•sfejfefci 3 t? 1 v ? &mnt it 

X^ y ^ ©88% tfS^itfH:^© 0. 5ffiF (3 mm) &L_k s a>o, W-^'~f *7 
t <D92%tfyXmW.m<D 1. 0 fg (6 mm) ^ T T? fe o fc D 
■rol#$^fc^l7°7^^s' * £120 °C 1? L 0 ^©S* 
s *fc 4fc ft 4& © J!. SH* 0. 65kg/ p y h ;U tf , lmm^T 

©$&ft**> 3 % £ ^^^^^© t> ©T-fco#: 0 ft*5, 1 M ^T©I& 
ft* £ tt, *£#cft4^£r Bl^i mm©©-e|$o fcB#© 1 mm*^©^ 

ft4&©3r*©^^fllr©^&:tfcft%©«Jtte:*t-t-3 Jt* (Kft%) £ 
^1-&©t?2ib5 0 ^ ©^^ft^Sr^ £ tfefciSS^^PA^^tii 

fc 0 ^©jg^ N -©&^^7*^y>©&4*ft<|&£2000 , Cg&©i« 

17 



.03026862A1_I_> 



WO 03/026862 



PCT/JP02/02795 



Tcic^^mmx'^ tc B ...... 

wcMitT-te, ^^^Jta^^^< > ^ 



r 



18 



_03026862A1J_> 



WO 03/026862 



PCT/JP02/02795 



ft * © i a 

#•^0. 15mm^T© 7 ^ A ^ / 7 ^ f y ^ <£> % .g* _L ft , ■£ 

fr&O. 15mmM <V 7 X ^ y ? O70Sf*%£*_hte % <D ft <D M ± 

2. !fr!3&£§;/-7 ;* ^ s> ^ tfS % JP^-riS 0. 15mm£* T <£> 7 -r A' A ft © 

sb jr ai ^ s m ta A/T? ioo~i4o °c^>?as$5ST?^s!i-5 r. £ £ 

IS IS ^ 1 ^ fcl BB *fe © g& ^ Tlz-Z^ 1 y ^ *fc Hfc 4b Steffi. 

19 



WO 03/026862 



PCT/JP02/02795 



t's » # <z> *& a # 1 m—m 3 m<D$itifr 1 gu^iBmomi;? 0 9 * ^ 

o 



_03026862A1J_> 



20 



WO 03/026862 



PCT/JP02/02795 





2 A 



.03026862A1J_> 



WO 03/026862 



PCT/JP02/02795 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/02795 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B29B17/00, C10B53/00, C10L5/48, C21B5/00 



According to International Patent Classification (IPQ or to both national classification and IPC 



B: FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 B29B17/00, B09B3/00-5/00, C10B53/00, C10B57/04, 
C10L5/46-5/48, C21B5/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shijian Koho 1922-1996 Jitsuyo Shiiian Toroku Koho 1996-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Toroku Jitsuyo Shinan Koho 1994-2002 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



P,X 



JP 2001-232634 A (Nippon Steel Corp.), 
28 August, 2001 (28.08.01), 
Full text; Figs.. 1 to 2 
(Family: none) 

JP 2001-49261 A (Nippon Steel Corp.), 
20 February, 2001 (20.02.01), 
Full text; Fig. 4 
(Family: none) 

JP 2001-341131 A (NKK Corp.), 
11 December, 2001 (11.12.01), 
Full text; Figs. 1 to 5 
(Family: none) 



1-5,9 
6-8 



6-8 



1-5,9 



^x] Further documents are listed in the continuation of Box C. Q See patent family annex. 



'or 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
^han the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
12 June, 2002 (12.06.02) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



Date of mailing of the international search report 
25 June, 2002 (25.06.02) 



Authorized officer 



Telephone No. 



5DOC1D: <WO_ 



1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/02795 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 95/17527 Al . (Klockner Stahl GmbH), 
29 June, 1995 (29.06.95), 
Claims 1 to 4 

& US 5772727 A & JP 8-507105 A 

EP 1083212 Al (DSM N.V. ) , 
14 March, 2001 (14.03.01), 
Full text 
& NL 1013007 C 



& JP 2001-172655 A 



JP 2000-198992 A (NKK Corp.), 
18 July, 2000 (18.07.00), 
Full text 
(Family: none) 



1-5,9 



1-5,9 



1-5,9 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 

3NSDOCID: <WO 03026862A1_I_> 



3E£ffil§#-5§- PCT/JP02/027 9 5 



a. &m<Dm-i-z$tm-<vftm mm^w^m (ipo > 

Int. cr 



B29B17/00, C10B53/00, C10L5/48, C21B5/00 



b. m^n^tc^m 



B*HHffi*flS^ 1922-1996 

H*@^§B^ffl^f|g^ 1971-2002 

B:£B2&l#rJ£3&gftl 1996-2002 

B*HMMliS« 1 994-20 02' 



X 
Y 



PX 



JP 2O0 1—232634 
2 0 0 1.0 8. 28, 



1-2 (77 $ JJ-ftD 



JP 20 01-49261 A ($? H*^»fe^tt) 
2 0 0 1. 0 2. 2 0, 04 (77^!)^l) 



JP 2 001-341131 
2001. 12. 1 1, 



]r— -5 (7 7 ^^L) 



HSi-5 



1-5, 9 
6-8 

6-8 



1-5, 9 



roj nn^i-sKi^ ^ x 



BB&P*Sr^TU5:B 



12. 0 6. 0 2 



B*H#fF/f (I SA/J P) 
^${S#-§- 100 — 8915 



^PCT/ISA/2 10 (S&2-<-^) (1 9 9 8^7^) 



h^m^ois^b 25 06 02 


«fg#-S§- 03 — 3581 — 1101 p» 


4D 
9* J 


7 6 14 
1421 



3 DOC ID: <WO_ 



_03026862A1_ 



HKWJSS-S- PCT/JP02/0 2795 



c m&i ■ 



y — * 



WO 95/17527 Al (KLOCKNER STAHL GMBH) 

1 9 9 5. 

2 7 A 



0 6. 2 9, 8t3fc£>$Sffl 1-4 & US 
& JP 8-5 0 7105 A 



5 7 7 2 7 



EP 1083212 Al (DSM N. V. ) 
2001. 03. 14, & NL 

JP 2001-172655 A 



1013007 C & 



JP 2000-198992 A ( 0 «3fM*5££r*±) 
2000. 07. 18, ^St 



1-5, 9 



1-5, 9 



1-5, 9 



i^PCT/ISA/2 10 (f2^-i?0i#) (1 9 9 8^7^) 



3NSDOCID: <WO_ 



_03026862A1_I_> 



